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A THE PHOTOCHEWICAL SYKTHE3SIS OF HYDRAZINE FROLI ALDIONTA

4 paper based on our fundamental studies of the mechanism of
hydrazine formation in the photolysis of ammonia under flow conditions at
1849 A has besn accepted for publication in the Journal of Chemical Physics.
It is scheduled to appzar in the May issue of the journal. A second paper
dzaling with the results of our investigation of the mechanism of hydrazine
synthesis in the mercury—é(3P1)—photosensitized decomposition of ammonia is

n2aring completion. The manuscript will be submitted shortly to the afore-

mentioned Jjournal.

B. STUDIES ON THE FACTORS VHICH INFLUENCE THL INTENSITY AND EFFICIENCY
CF MERCURY RESOHANCE SCURCES

The total output of the Hanovia Biosteritron source has been
mzasured using a uranyl oxalate actinometer coupled with a Hanovia ultra-
violet meter. A maximum output of 1.9 x 10—3 einstein per minute was cb-
tained at 100 ma and 1200 volts. Maximum efficiency occurs at much lower
intsnsities. A custom-made quartz resonance lamp consisting of a six-coil
nelix, each coil 5.5 cm. I.D. and fashioned of 10 mm. I.D. tubine, was
found to give approximately the same intensity per unit area of radiating
surface as the Biosteritron source.

An electrodeless discharge source consisting of a straight quartz
tube, 19 cm. in length and 15 mm. I.D., was selected for measurements on

this type of lamp. The discharge was excited and maintained by tuning the

lamp to a 27.12 mepacycle oscillator. At maximum intensity and 2 current
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of 100 ma, the measured total output cf the iamp was found to be 0.072 = i3
einstein per minute--a much lower value than those ootained for the clectrod

lamps. Howevar, it zheould ke emphasized that these conditions do ro' repra-
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zent a trug neagure of the efficlency of such sources, since lecss of R.F,
gnergy is very high for the defined system. More effi-ient coupling, using

a resonant cavity, would undoubtedly lsad to much high:r intensities.
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COSENSITIZEDR DECCPCSITION OF ETHYLEWNEININE

This reaction is heing studied in detail since it offers the poss-
ibility of forming highly endoth=zrmic products ty radical recombination.
Tre products of the reacticn for the statie systam have heen identified by
mass spectrometric techniques. Data on the rates of formation of products
as a function of both subsirate pressure and timz are being accumulated.
These Zata, coupled with our measurementé of the inecicdent light intensity,

can be used for calculating quantum yields. It is expected that sufficlent
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material for a puclication cn ths static decomposition will khave been ob-
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end of the prssent contract period, Ths detailed results of
the investigation will be included in our next technicszl report. Primary
procducts of the rzactlion will be ascertained by studies of the reaction

unde» fiaw conditionz, in a manner similar to that used in the hydrazine

e THE DCURY-6(3P, )~FHCTOSENSITIZED DECOVMPOSITION COF BORUN TRICHLORILE
s e 7 . 5 ) . 0 R
A numbzr of flow runs nhave hsen made on the reaction of beron
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trichlorice with Hg 6{3P,) atoms. The decomposition takes plaze rather

readily with the concommivant formation ¢f calomel. Cther studies in this
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laboratory have shown that the calomel arises in thiz reaction by the inter-
action of chlorine atoms with ncvmal mercury atoms. In shori, the primary

process apparently involves the formation of 3C1, radicals and chlorins
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atows.  Fo oestomel sosme to form In the cellision betwesn tha phetoexcited

mevewry atoms and tha ooron irichloricds. A liquis? product has becn isolatsd

Trom the reacticr; hewaver, 1tc chaemical identity has noct yet beon estzb-

lished. Since the boron irishloride vzed contained a small amount cf phos-—
gene, which could rot be removed LY repeated distillations in vacuc, it is
possible that the ligquid product might contain contaminating products from

the phosgene reaction.
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B THE PHOTCDECCLPOSITICN OF TITANINI PLTRACKIGRIDH
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Anparatus is in preocess of construction for studyine the

rho.o-
ckemistrv nf Till,. This molecule effers rathoer interzsting possibilities

for the protochamizal svnthesis of andothermic substances stch asg TiCl,

and
TiC1l,. It will be nscissary ¢ ovtein dsta on the abserption spectrum of
the Lotrachlorids bafors the meat sultable :ystem for photochemicsally

initialirg ihe regacstion can be established. It should, howevsr, he noted

that both the trichlorisic end the dichloride are solids, and consequently

(S8

it is contemplats=d thet the proolem of removing the products from the resgc-

ticn zong should bz cermsidzravly cotier thar ir the removal of hydrazine

the asmenia stream In the smmonia raactiorn.
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